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FURTHER NOTES ON RAISING FRESHWATER 
MUSSELS IN ENCLOSURES 
By RoY S. CORWIN 
Scientific Assistant, U.S. Bureau of Fisheries 
Homer, Minn. 
The results of experiments in propagating freshwater mus- 
sels of the species Lampsills luteola in Lake Pepin continue 
to shed light on phases of the problem of raising these mol- 
luscs in enclosures. Fr. om three experiments information has 
been obtained which guides one in answering these questions: 
(1) When do fishes infected in late summer or fall drop the 
young mussels? (2) What is the average number of mus- 
sels produced per fish from a single infection? (3) How 
many mussels to the square foot can be raised in an en- 
closure ? 
LONG PARASITIC PERIOD IN LATE SUMMER INFECTIONS 
On August 19 and September 4, 1919, two lots of pike 
perch, or so-called wall-eyed l•ike, were infected with the 
glochidia of Lampsills luteola and confined in enclosures. 
Of the first lot, infected August 19th, 5 were surviving 
on October 24th, at which time they were carrying practically 
the original. infection. These fishes were marked with alumi- 
num tags .bearing numbers and were disposed of as follows: 
Numbers 1, 3 and 5 were placed in a wire netting cage 10 
feet square and 4 feet 'high, and submerged in the lake in 
12 feet of water; and numbers 2 and 4 were taken to the 
Bureau of Fisheries station at Homer, Minn., and kept for 
examination in a tank of running water. 
.Of the second lot, infected September 4th, 8 were alive 
on October 24th and carrying apparently an undiminished 
number of glochidia. These fishes were also marked with 
tags and separated, Numbers 6, 7, 8, 9 and 10 being placed in 
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308 •Imerican Fisheries Society 
the cage just described, and Numbers 11, 12 and 13 taken to 
the Homer station and kept under observation. 
Examin'ation was made of the pike perch at the Homer 
station every two weeks during the winter. Any decrease 
in the number of glochidia carried could not be detected, and 
inspection of sediment from the bottom of the tank failed 
to disclose any young mussels. 
Pike perch No. 4 died March 31, 1920, or 225 days after 
infection. At the time of its death it carried 3,495 mussels 
on its gills. Several, scraped off and placed in water, dem- 
onstrated that they were alive by thrusting out the ciliated 
f.oot. Pike perch No. 2 died May 3, 1920, or 258 days after 
infection. The glochidia on the gills of this fish were not 
counted, but were conservatively estimated to be 3,000. 
Numbers 11, 12 and 13 died on different dates between 
March 18 and April 24, 1920, from 195 to 233 days after 
infection. None had dropped any appreciable number of 
glochidia, and all were .carrying living mussels at the time 
of death. It should be explained that the death of these 
fishes was due to lack of food and attacks of fungus when 
the water became warmer, 46 to 48 degrees F. 
On June 3, 1920, the cage containing the companion 
fishes was raised from the lake bo.tt.om. Seven of the eight 
pike perch were alive and vigorous; the eighth fish was dead 
.but its body was recoverable. Pike perch No. 5 was identi- 
fied by the tag, but Numbers 1 and 3 could not be identified 
because they had lost their tags. The gills of No. 5 were 
almost free from glochidia; three were removed, and, being 
placed in water, were active after ,two hours. This took place 
289 days after Numbers 1, 3 and 5 had been infected. 
Fish No. 6 was also identified by means of the num- 
bered tag. Although it had dropped nearly all gl'ochidia, two 
were removed' alive, The remaining fishes 'had lost their dis- 
tinguishing •badges and could not be identified positively, 
Each fish resembled the two on which the tags had remained, 
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Corwin.--Raising Freshwater Mussels 309 
in that they had .dropped all the young mussels except a few 
scattered ones; but from each several lively infant luteola 
could be Obtained. For pike perch Nos. 6 to 10, inclusive, 
this was 273 days after infection. The temperature of the 
lake water on June 3d was 67 degrees F. 
Since the fishes at Homer station were carrying approxi- 
mately the original infection as late as May 3.d and those in 
the lake were a,bout free fr.om glochidia on June 3d, it appears 
that the month of May is the time when pike perch, infected 
as late in the summer as August 19th and September 4th of 
the previous year, drop the larval mussels. 
AVERAGE NUMBER O'F JUVENILES PER FISH 
Attempts to determine the average number of juvenile 
mussels per fish host have resulted variously. In previous 
years it was suspected that the larval mussels were devoured 
by enemies, or, on dropping from the host, were swept out of 
the enclosure by waves. The outcome of one experiment 
this year was significant. Two enclosures, each 10 feet 
square and 9 feet high, were made, one with sides of galvan- 
ized wire screen of 12 meshes to the inch, the other with 
sides of 1-inch mesh poultry netting. These enclosures or 
pens were placed in the same locality fifty feet apart. 
Of ten pike perch infected with Lampsills luteola on May 
21, 1920, five were .placed in each pen. Both lots had 
dropped the larval mussels, were free from infection and 
were released alive at the same time. 
The enclosures were not disturbed until September 11, 
1920, at which time they were br.ought to shore and their 
contents examined. Few organisms, other than the young 
mussels, were present on the bottom of either pen; hence 
it is inferred that neither crop of mussels uffered greatly 
from predaceous enemies. From the fin• screen enclosure 
were recovered 4,150 living juvenile Lampsilis luteola and 19 
pairs of valves of dead luteola, making a total of 4,169, or 
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310 /irnerican Fisheries Society 
an average of 833..8 mussels per fish. From the enclosure 
made of poultry netting were recovered 1,152 living juveniles 
and 5 pairs of valves of dead luteola, making a total of 1,157, 
or an average of 231.4 mussels per fish. 
In view of the fact that the fishes in both enclosures had 
received the same infection and doubtless had dropped the 
same number of larval mussels, it appears that the enclosure 
of fine-meshed screen prevented young mussels from being 
washed out by waves, especially when, after releasing them- 
selves from the host, they descended through the water to 
the bottom, and as a result produced 3,012 more juveniles 
than the other enclosure. It may be supposed that screen 
sides of finer mesh than 12 to the inch would be even more 
effective in confining the larval mussels within an enclosure. 
1VfAXI1VfU1Vf DENSITY OF 1VfUSSEL POPULATION IN ENCLOSURES 
Evidence regarding the maximum number of mussels 
which will live and grow inside an enclosure is still being 
sought. Records are available of such dense populations 
of juvenile luteola .on the bottom of a pen as 41 and 77 to 
the square foot at the close of the first season, but the greatest 
number of juvenile inhabitants which can advantageously pass 
their second ye/tr in an enclosure has not been thus far satis- 
factorily .determined. The best record, however, obtained 
from the work in Lake Pepin will be cited. 
On October 11, 1919, there were replanted in a half- 
section of an enclosure 10 feet square, 1,060 live first season 
luteola, this being at the rate of 21.2 for each of the 50 square 
feet. These mussels ranged in size from 4.0 to 21.6 milli- 
meters when replanted. After lying undistur.bed for eleven 
months, the enclosure was examined on September 10, 1920, 
at which time 945 live second season luteola: were recovered, 
from 16.5 to 49.4 millimeters in length. Thus, the average 
population was 18.9 for each of the 50 square feet. This 
figure does not accurately represent he condition prevailing, 
because •the mussels were found crowded together in the cot- 
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Corwin.--Raisin# Freshwater Mussels 311 
ners and against the sides of the enclosure, whence they could 
be removed in numbers from 22 to 50 to each shovelful of 
approximately one square foot of the sand and mud from the 
bottom. From the middle of the area few, if any, mussels 
were taken. Eight pairs of valves of luteoIa which had suc- 
cumbed before their second year were found, leaving 107 
of the original 1,060 not .definitely accounted for. 
How many second season Lampsills Iuteola to the square 
foot will live and grow during the third year of their ex- 
istence? The present highest record is 8.94 to the square 
foot, obtained when 447 second season luteoIa of the 461 
replanted, passed their third year in a space 10 feet long 
and 5 feet wide, increasing in average length from 19.1 to 41.6 
millimeters. Seven pairs of valves of dead second season 
luteola. were found, leaving 7 of the original 461 whose dis- 
appearance cannot be explained. 
sUMMARY 
1. Pike perch, infected as late in the summer as August 
19th, carry glochidia until the following May. 
2. The aver.age number of living juvenile Lampsills 
luteola produced by one pike perch from a single infection is 
at least 833. The use of more finely meshed enclosures may 
raise this figure. 
3. Eighteen first season mussels to the square foot will 
thrive in an enclosure during their second year; and 8 second 
season mussels to the square foot will flourish during their 
third year. Further investigations may show that a more 
dense population would not be detrimental to the growth of 
the mussels. D
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